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strip-like carrier material, which 1s a film, fabric or shaped
plastic part, 1n corresponding openings. The wire hooks are
fabricated of, for example, round or flat steel wire, each of
which has two hook legs that are unequal in length and that
run at an angle to one another on either side of the buckling
area formed thereby. The hook legs have hook tips at ends
thereof that are bent towards one another, whereby a wire
hook 1s arranged centrally between a mutually adjacent pair
of mutually parallel wire hooks, with mirror symmetry with
respect to the plane formed by the angle bisectors thereof.

14 Claims, 1 Drawing Sheet
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WIRE-HOOK CONNECTOR AND
CONVEYOR OR BELT END PROVIDED
THEREWITH

BACKGROUND OF THE INVENTION

The invention relates to a generic wire-hook connector
including side by side wire hooks that are held on a carrier
material and which serve as a belt connector for connecting,
ends of adjacent belts ends one to the other, and to a conveyor
or belt provided therewith, forming a conveyor splice.

Such mechanical wire-hook connectors in which the car-
rier material comprises paper are known as “carded” connec-
tors. The individual wire hooks in such wire-hook connectors
have hook legs that are pre-bent into a V-shape and that have
different lengths. Hook tips that run toward one another are
disposed on both hook leg ends and are pressed by means of
suitable apparatus and machines into the end of, for example,
a transport conveyor, hereinafter also called a conveyor, or
conveyor belt, hereimnafter also called a belt, connecting
another end of a conveyor, 1n that the projecting wire hooks
from one end of the other conveyor are mserted into the gaps
between the wire hooks of the other end of the conveyor and
a hinge pin 1s inserted through the through-opening thus
formed.

These known, 1n particular, carded, wire-hook connectors
have proved themselves to best advantage especially when
used 1n the laundry 1industry and in conveyor filters because,
alter a few weeks of run-time, the conveyor splice, due to very
different loads over the entire conveyor width, 1s seldom flat,
but rather, 1s frequently wavy.

In the known carded wire-hook connectors, the carrier
material, made of paper, assumes a spacer function for the
individual wire hooks until they are installed. The carrier
material also guides the wire hooks during the pressing pro-
cess, so that the latter are all bent uniformly 1n one direction.
After the pressing process, the paper in the strip 1s no longer
needed, 1n fact 1s interfering, and must be removed. Depend-
ing on the conveyor or belt thickness, length of the hook tips,
and pressure used, this can be very time-intensive during
installation, because the hook tips pass through the paper and
clamp 1t tightly.

In practice, conveyors 1n the laundry industry, filter con-
veyors, and corrugated board belts are frequently pre-treated
in the connection area, 1.¢., different stabilization processes
are used 1n the area of the conveyor splice so that the wire-
hook connectors have a better grip or can be installed with
high pressure. Furthermore, this type of pre-treatment also
helps to ensure that the wire-hook connectors do not pull apart
under the tensile load of the conveyor.

In many cases the wire-hook connectors are covered in
another work step. This protects the wire-hook connectors
against wear and also protects the items being conveyed
against damage from any projecting, pointed parts of the
individual wire hooks.

The pre-treatment of the belt, which 1s somewhat elastic in
the longitudinal direction, 1s performed, for example, in the
laundry 1industry, by dipping the two ends of the belt into clear
varnish or adhesive and then drying, sometimes for several
hours, until the varnish or adhesive has cured and during
installation does not stick to the machine or equipment. Alter-
natively, patches are adhesively applied using a thermotrans-
ter method or are placed around the conveyor ends and sewn
thereto. All of the methods used 1n the past require several
work steps and are time-consuming. All of the measures used
heretofore are ultimately intended to protect the conveyor
from fraying. These known methods do not protect the 1tems
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being conveyed from damage, for example, terrycloth towels
in the laundry industry. Another suggested solution for pro-
tecting the items being conveyed 1s embodied 1n wire-hook
connectors having individual wire hooks which are connected
to a crosswire, sometimes referred to as crosswire connectors
(see, for example, EP 1 338 825 A).

In the conveyor filter industry, the connection area 1s den-
sified, for example, with two-component adhesives prior to
installation. In this case, as well, the drying time for the
adhesive until the wire-hook connectors can finally be
installed 1s crucial to production, not only because of the
storage space required, but other considerations as well.

Finally, in the corrugated board industry, the conveyors are
pre-densified, sometimes with the addition of heat to 200° C.
Then, the wire-hook connectors are installed. Afterwards,
they are sometimes coated in order to prevent a damaging
antistatic charge during the production process and to reduce
the wear on the wire-hook connector.

In other industrial fields, the wire-hook connectors are “let
in” to the conveyor. This 1s done for istance by heating the
wire-hook connectors during or after installation, and also by
removing the conveyor covers on the conveyor top side and/or
conveyor bottom side, and then re-vulcanizing the removed
cover after installing the wire-hook connectors.

The atorementioned crosswire hooks, 1.e., individual wire
hooks that are held together by virtue of being, for example,
welded to a crosswire, and that therefore do not require any
paper as a carrier material, have been known for a number of
years. Use of such wire-hook connectors in the above-men-
tioned industries and the conveyors and belts used in them 1s
limited, however. It sometimes happens, that due to, for
example, cambered roll rattle, the crosswire breaks and pro-
jecting wire parts, despite being covered, damage the 1tems
being conveyed. Moreover, the risk of mnjury to the operators
of the machine from small projecting wire parts cannot be
overlooked. Due to the conveyor splices not running parallel,
sometimes the crosswire breaks in filter conveyors and cor-
rugated board belts, resulting 1n residual pieces sometimes
traveling into the filtered material. In order to minimize this
risk, for this known wire-hook connector, an additional cover
clement 1s placed over the series of wire hooks during pro-
duction or prior to installation and after installation 1t tulfills
a cover function, 1n particular for the crosswire (see, for
example, EP 1 338 825 A).

The underlying object of the invention 1s to create a generic
wire-hook connector 1n a manner that 1s simpler and less
complex to install.

SUMMARY OF THE INVENTION

The above object 1s thus attained in a generic wire-hook
connector which includes individual wire hooks that are not
connected to one another and that are arranged 1n series and
are spaced apart by pair and parallel to one another, each of
wire hooks including a buckling area and two hook legs that
are unequal 1n length and that run at an angle to one another on
either side of said buckling area. The hook legs include hook
tips at ends thereof that are bent towards one another. One of
the wire hooks 1s arranged centrally between a mutually adja-
cent pair ol mutually parallel wire hooks, with mirror sym-
metry with respect to the plane formed by the angle bisectors
thereof, and the wire hooks are held only on a generally
strip-shaped carrier material comprised of a film of plastic or
textile fabric 1n corresponding openings formed therein. Such
approach 1s 1n contrast to the use of paper or cardboard 1n the
prior art. Rather, in accordance with the advantageous
embodiments of the invention, the carrier material 1s embod-



US 7,762,390 B2

3

1ied as a film made of plastic or adhesive-coated textile fabric,
possibly matched 1n color to the transport conveyor to be
connected.

Thus, 1nstead of the normal paper or cardboard carding, in
accordance with the invention, a carrier material made of an
adhesive fabric, thermoplastic films, other films, or shaped
parts made of plastic are used in the wire-hook connector.
This carrier matenial 1s, for example, pre-punched with the
distribution of the wire hooks that will be used. Then the
wire-hook connector 1s inserted into the openings created by
the punching and packaged. Advantageously, the carrier
material 1s comprised of polyurethane (“PU”), polyvinyl
chlonide (“PVC”) or other thermoplastic.

As in the prior art, the carrier material assumes the function
of holding during transport and guiding the imndividual wire
hooks during installation until the wire hooks are finally fixed
on the conveyor or belt; in contrast to the prior art, however,
it does not have to be removed after the pressing process. On
the contrary, the carrier material held by the individual wire
hooks also surrounds the separated and thus less secure end
on the edge of the conveyor or belt and stabilizes 1t 1n this
manner. The inventive wire-hook connectors are thus embod-
ied 1n a manner that 1s simpler and less complex to 1nstall, not
the least because no crosswire 1s required.

In one advantageous further development of the mnvention,
the carrier material made of textile fabric can be pre-coated
with adhesive or provided with a thermoplastic on one side, so
that 1t can adhere to or fuse with the end of a belt or conveyor
when heat 1s emitted via the pressing jaws of the installation
device during formation of the so-called conveyor splice
when pressing the individual wire hooks into the end of a belt
Or conveyer.

In addition to simpler installation, the thermally 1nstalled
carrier material makes a substantial contribution to stabiliz-
ing the area of the conveyor splice and replaces the aforesaid
known method for stabilizing the edges of the conveyor or
belt. Moreover, the wire hooks are largely covered by the
carrier material, which reduces wear and abrasion thereon
and thus extends the service life of the mechanical wire-hook
connector. In accordance with the teaching of the invention,
the carrier material 1s very versatile due to the advantages
described in the foregoing, specifically for the individual wire
hooks as a holder during the production of the wire-hook
connector and during its transport, as a guide element during
the installation, as a cover for the conveyor splice, and finally
as a height leveler for the conveyor splice.

It 1s exceedingly important that all of these advantages can
be attained with a single work step during production of the
conveyor splice, 1.e., with less complexity than for the prior
art.

Finally, by using different color thermoplastics and films it
1s possible to use color to match the connection to the con-
veyor or belt. An additional benefit occurs when the textile
tapes and {ilms are preprinted with customer information, for
example, logo, telephone number, and/or part number, so that
if there 1s a defect, the end customer can order replacements
immediately. In accordance with the invention, the items
being conveyed with the conveyor are therefore advanta-
geously better protected against damage when the wire-hook
connectors are used.

One exemplary embodiment of the mvention i1s explained
in greater detail with reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a perspective elevation of a wire-hook connector;
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FIG. 2 1s a top view of the punched carrier matenal 1n
accordance with FIG. 1;

FIG. 3 1s a side elevation of an individual wire hook 1n
accordance with FIG. 1;

FIG. 4 1s a top plan view of two wire-hook connectors
installed on the ends of conveyors; and

FIG. 5 1s a section view of the wire-hook connectors

installed on the conveyors taken along line V-V 1 FIG. 4.

DETAILED DESCRIPTION OF THE INVENTION

The wire-hook connector illustrated in FIG. 1, generally
designated 6, has a carrier material 7 made of a textile fabric,
preferably an adhesive fabric, that 1s 1n a U-shape, open at the
bottom, and that 1s provided with a plurality of openings for
individual wire hooks 9. As illustrated in FIG. 2, the openings
are embodied as punches 8 that are arranged spaced apart
from and parallel to one another.

Each V-shaped pre-bent individual wire hook 9 made of
(round) steel wire has two hook legs 10, 11 that are unequal 1n
length and that run at an angle to one another on either side of
a buckling area 12 formed thereby, and that have at ends
thereol hook tips 13, 14 that are bent towards one another
(FI1G. 3).

These individual wire hooks 9 are inserted into the plurality
of punches 8 1n the flat carrier material 7. When folded 1n the
U-shape that 1s open on the bottom, as shown in FIG. 1, the
wire hooks are fixed in the punches 8 and form the wire-hook
connector 6. The size, width, and distance separating the
punches 8 from one another 1s a function of the size of the wire
hooks 9.

Then, a series 15 of individual wire hooks 9 that are not
connected to one another and that are arranged spaced apart
by pair and parallel to one another are added to the carrier
material 7. A wire hook 9 1s arranged centrally between each
mutually adjacent pair of mutually parallel wire hooks 9, with
mirror symmetry with respect to the plane formed by the
angle bisectors thereot, and all of these together also form a
series 16 of wire hooks 9 that are not joined to one another and
that are arranged spaced apart by pair and parallel to one
another, so that a short hook leg from the series 15 1s adjacent
to two long hook legs from the other series 16. Thus, on a
surface of the carrier 9 a shorter leg of one of the hooks 9 from
the series 15 alternates with a longer leg of each immediately
adjacent one of the hooks 9 from the series 16 so that a plane
of symmetry of the hooks 9 having a shorter leg on the surface
of the carrier 9 1s also a plane of symmetry for a set of said
hooks 15 consisting of 1ts hook 9 having a shorter leg on the
surface of the carrier 9 and the two hooks 9 immediately
adjacent thereto.

The wire-hook connectors 6 are installed on facing ends
22, 23 of two conveyors 20, 22 by pressing with heat, as
illustrated 1n FI1G. 4. The hook tips 13, 14 do not come out on
the other side of the conveyor, but rather are covered by the
carrier material 7. In addition, the edge of each end 22, 23 of
the conveyor 20, 21 1s covered by a part of the carrier material
7, stabilizing each edge.

The projecting wire hooks 9 of the other end 23 of the other
band 21 are inserted into the gaps between the conveyor splice
that 1s formed by the wire hooks 9 1n the one end 22 of the
conveyor 20, and a coupling hinge 24 1s inserted through the
through-opening formed thereby, creating an articulated con-
nection.

The mvention claimed 1s:

1. A wire-hook and hook carrying connector, consisting of:

individual wire hooks separated from one another and

which are arranged 1n series and are parallel to one
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another, each of said wire hooks including a buckling
area and two hook legs that are unequal in length and that
run at an angle to one another on either side of said
buckling area, said hook legs including hook tips at ends
thereof that are bent towards one another, one of the wire
hooks being arranged centrally between a mutually adja-
cent pair of mutually parallel other ones of said wire
hooks; and

a carrier comprising film, fabric or plastic and a plurality of

openings therein, said hook legs being positioned within
said openings so that the wire hooks are carried by said
carrier {ree from additional carrying structure, and so
that on a surface of said carrier a shorter leg of one of said
hooks alternates with a longer leg of each immediately
adjacent one of said hooks so that a plane of symmetry of
said hooks having a shorter leg on said surface of said
carrier 1s also a plane of symmetry for a set of said hooks
consisting of said hook having a shorter leg on said
surface of said carrier and said two hooks immediately
adjacent thereto.

2. A wire-hook connector according to claim 1, wherein
said carrier material 1s generally strip-shaped.

3. A wire-hook connector according to claim 1, wherein
said carrier material 1s comprised of a plastic film.

4. A wire-hook connector according to claim 1, wherein
said wire hooks comprise round or flat steel wire.

5. A wire-hook connector according to claim 1, wherein a
hot-adhesive coating or an elastic adhesive 1s provided on one
side of said carrier materal.

6. A wire-hook connector according to claim 1, wherein
said carrier material includes a textile fabric or an adhesive
fabric.

7. A wire-hook connector according to claim 5, wherein
said carrier material includes a textile fabric or an adhesive
fabric.

8. A wire-hook connector according to claim 1, wherein
said carrier material includes a plastic selected from the group
consisting of PVC, a thermoplastic, and PU.

9. A conveyor splice connecting facing ends of belt seg-
ments which collectively form a conveyor, consisting of:

a wire-hook connector including individual wire hooks

separated from one another and which are arranged in
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series and are parallel to one another, each of said wire
hooks including a buckling area and two hook legs that
are unequal 1n length and that run at an angle to one
another on either side of said buckling area, said hook
legs 1ncluding hook tips at ends thereof that are bent
towards one another, one of the wire hooks being
arranged centrally between a mutually adjacent pair of
mutually parallel other ones of said wire hooks, said
wire hook connector further including a carrier compris-
ing film, fabric or plastic and a plurality of openings
therein, said hook legs being positioned within said
openings so that the wire hooks are carried by said
carrier free from additional carrying structure, and so
that on a surface of said carrier a shorter leg of one of said
hooks alternates with a longer leg of each immediately
adjacent one of said hooks so that a plane of symmetry of
said hooks having a shorter leg on said surface of said
carrier 1s also a plane of symmetry for a set of said hooks
consisting of said hook having a shorter leg on said
surface of said carrier and said two hooks immediately
adjacent thereto;

said wire-hook connector being attached to each of the

ends of the belt segments, the material comprising said
carrier being matched to a conveyor material of said belt
segments 1n terms of adhesive or fusing properties, and
said carrier material being securely physically joined to
said conveyor material by adhesive and/or fusing.

10. A conveyor splice according to claim 9, wherein said
carrier material 1s positioned to completely enclose at least
one of the facing ends of said belt segments.

11. A conveyor splice according to claim 9, wherein said
wire-hook connector includes a hot-adhesive coating or an
clastic adhesive provided on one side of said carrier matenal.

12. A conveyor splice according to claim 9, wherein said
carrier material includes a textile fabric or an adhesive fabric.

13. A conveyor splice according to claim 9, wherein said
carrier material includes a textile fabric or an adhesive fabric.

14. A conveyor splice according to claim 9, wherein said
carrier material includes a plastic selected from the group
consisting of PVC, a thermoplastic, and PU.
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